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NOTICE 

THIS  DOCUMENT  HAS  BEEN  REPRODUCED 
FROM  THE  BEST  COPY  FURNISHED  US  BY 
THE  SPONSORING  AGENCY.  ALTHOUGH  IT 
IS  RECOGNIZED  THAT  CERTAIN  PORTIONS 
ARE  ILLEGIBLE,  IT  IS  BEING  RELEASED 
IN  THE  INTEREST  OF  MAKING  AVAILABLE 
AS  MUCH  INFORMATION  AS  POSSIBLE. 
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DEPARTMENT  OF  THE  ARMY 
PHILADELPHIA  DISTRICT.  CORPS  OP  ENGINEERS 
CUSTOM  HOUSE-2  D ft  CHESTNUT  STREETS 
PHILADELPHIA.  PENNSYLVANIA  ISIOS 


Honorable  Brendan  T.  Byrne  2 8 SFP  1978 

Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I Inspection  Report  for  River  Wall  Dan  In  Paartalc 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the 
Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of  the  dan's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  River  Wall  Dam,  a high  hazard  potential  structure, 
is  judged  to  be  in  good  overall  condition.  This  dam  is  a non-overflow 
ancillary  structure  to  Charlotteburg  Dam  (NJ00316).  River  Wall  Dam 
is  hydraulically  adequate  since  it  will  not  be  overtopped  by  the  Probable 
Maximum  Flood  (PMF).  To  Insure  adequacy  of  the  concrete  structure, 
the  following  actions  as  a minimum,  are  recommended: 

a.  Within  three  months  from  the  date  of  approval  of  this  report, 
engineering  investigations  and  studies  should  be  undertaken  by  a qualified, 
professional  consultant,  engaged  by  the  owner,  to  determine  the  cause  of 
the  monolith  misalignment,  joint  leakage  and  establish  the  foundation 

soil  strength  parameters.  These  parameters  should  be  used  to  perform 
a stability  analysis  at  the  most  critical  points  along  the  wall.  Theae 
investigations  and  studies  should  be  completed  within  six  months  from 
their  initiation  and  corrective  measures,  if  required,  should  be  completed 
within  calendar  year  1979. 

b.  The  owner  should  initiate  the  following  programs  within  three 
months  from  the  date  of  approval  of  this  report. 

(1)  An  annual  inspection  of  the  dam  utilizing  a visual  check 
list  similar  to  that  used  in  this  Inspection  report. 

(2)  Set  up  a maintenance  schedule  and  log  all  visits  to  the  daa 
for  operation,  repairs  and  maintenance. 
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(3)  Survey  seepage  and  leakage  at  monoliths  and  aonollth  joints. 

(4)  Surveys  of  concrete  surfaces  for  surface  deterioration  and/or 
cracking. 

(5)  Remove  all  brush  and  scrub  trees  at  the  rlverward  face  of  the 
wall  and  replace  with  suitable  ground  cover,  to  prevent  undermining  of 
the  wall  footing. 

A copy  of  the  report  Is  being  furnished  to  Mr.  Dirk  C.  Hofman, 

New  Jersey  Department  of  Environmental  Protection,  the  designated 
State  Office  contact  for  this  program.  Within  five  days  of  the  date  of 
this  letter,  a copy  will  also  be  sent  to  Congressman  Robert  A.  Roe 
of  the  Eighth  District.  Under  the  provisions  of  the  Freedom  of  Information 
Act,  the  Inspection  report  will  be  subject  to  release  by  this  office, 
upon  request  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia,  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date 
of  this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  Important  aspect  of  the  Dam  Safety  Program  will  be  the  Implementation 
of  the  recommendations  made  as  a result  of  the  Inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

Sincerely  yours. 
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JAMES  G 
Colonel , 
District 
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RIVER  WALL  DAM  (NJ005471 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  1 and  6 May  and  3 August  1978  by  Harrls-ECI  under 
contract  to  the  State  of  New  Jersey.  The  state,  under  agreement  with  the 
U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection  performed  in 
accordance  with  the  National  Dam  Inspection  Act,  Public  Law  92-367. 

The  River  Wall  Dam,  a high  hazard  potential  structure,  is  judged  to  be 
in  good  overall  condition.  This  dam  is  a non-overflow  ancillary  structure 
to  Charlotteburg  Dam  (NJ00316).  River  Wall  Dam  is  hydraulically  adequate 
since  it  will  not  be  overtopped  by  the  Probable  Maximum  Flood  (PMF) . To 
Insure  adequacy  of  the  concrete  structure,  the  following  actions  as  a 
minimum,  are  recommended: 

a.  Within  three  months  from  the  date  of  approval  of  this  report, 
engineering  investigations  and  studies  should  be  undertaken  by  a qualified, 
professional  consultant,  engaged  by  the  owner,  to  determine  the  cause  of 
the  monolith  misalignment,  joint  leakage  and  establish  the  foundation 

soil  strength  parameters.  These  parameters  should  be  used  to  perform 
a stability  analysis  at  the  most  critical  points  along  the  wall.  These 
investigations  and  studies  should  be  completed  within  six  months  from 
their  initiation  and  corrective  measures,  if  required,  should  be  completed 
within  calendar  year  1979. 

b.  The  owner  should  initiate  the  following  programs  within  three 
months  from  the  date  of  approval  of  this  report. 

(1)  An  annual  inspection  of  the  dam  utilizing  a visual  check 
list  similar  to  that  used  in  this  Inspection  report. 

(2)  Set  up  a maintenance  schedule  and  log  all  visits  to  the  dam 
for  operation,  repairs  and  maintenance. 

(3)  Survey  seepage  and  leakage  at  monoliths  and  monolith  joints. 

(4)  Surveys  of  concrete  surfaces  for  surface  deterioration  and/or 
cracking. 

(5)  Remove  all  brush  and  scrub  trees  at  the  rlverward  face  of  the 
wall  and  replace  with  suitable  ground  cover,  to  prevent  undermining  of 
the  wall  footing. 
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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


River  Wall  Dam,  I.D.  NJ  00547 

New  Jersey 

Passaic 

Pequannock  River 

May  1 and  6,  and  August  3,  1978 


Assessment  of  General  Condition  of  Dam 


The  general  condition  of  the  River  Wall  Dam  is  good.  The  River  Wall 
Dam  is  a non-overflow  structure  ancillary  to  Charlotteburg  Dam, 

NJ  00316,  which  has  the  spillway  and  outlet  works  for  the  reservoir 
system.  The  Charlotteburg  Dam  will  pass  the  Probable  Maximum  Flood 
(PMF)  -Spillway  Design  Flood  (SDF). 

The  stability  of  the  River  Wall  Dam  is  good.  The  major  condition 
requiring  action  is  the  monolith  vertical  joint  leakage  at  approximate 
Sta.  16  + 60.  The  cause  of  this  leakage  should  be  determined  and  corrected. 
In  addition,  there  is  a horizontal  misalignment  of  the  river  wall  in  the 
direction  away  from  the  reservoir  at  the  approximate  location  of  the  joint 
leakage.  The  available  engineering  data  for  the  foundation  soils  is  in- 
adequate to  permit  assessment  of  the  dam  stability. 

It  is  recommended  that  a study  be  undertaken  to  determine  the  cause  of 
horizontal  misalignment  and  to  find  out  if  there  is  any  correlation  between 
the  misalignment  and  the  joint  leakage.  This  study  should  be  completed 
within  6 months  and  corrective  measures,  if  required,  completed  within  one 
year. 


In  addition,  a study  sould  be  undertaken  by  the  owner  to  establish 
the  foundation  soil  strength  parameters.  This  study  should  be  accom- 
plished within  6 months.  These  parameters  should  be  used  to  perform 
or  check  if  original  data  is  found,  a stability  analysis  at  the  most 
critical  point  along  the  wall  as  determined  from  the  plans. 
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PHASE  I REPORT 
NATIOrt.iL  DAM  SAFETY  PROGRAM 

RIVER  WALL  DAM,  I.D.  NJ  00547 

. 

SECTION  1 

1.  PROJECT  INFORMATION 

1.1  General 

a.  Authority 

The  Dam  Inspection  Act,  Public  Law  92-367  of  August  1972  authorizes 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers  to  initiate 
a National  Program  of  Dam  Inspections.  Inspections  for  the  River  Wall 
Dam  were  carried  out  under  Contract  DACW61-78-C-0100  to  the  Department 
of  the  Army,  Philadelphia  District,  Corps  of  Engineers,  by  the  engi- 
neering firm  of  Harris-ECI  Associates  of  Woodbridge,  New  Jersey. 

b.  Purpose  of  Inspection 

The  purpose  of  the  inspection  and  evaluation  is  to  identify  conditions 
which  threaten  the  public  safety  and  thus  permit  the  correction  of  the 
conditions  in  a timely  manner  by  the  owners. 

1 . 2 Description  of  Project 

a.  General  Description  of  Dam  and  Appurtenances 
The  River  Wall  Dam,  whose  main  impounding  structure  is  Charlotteburg 
Dam,  NJ  00316  for  which  an  inspection  report  has  been  previously  issued, 
is  located  at  the  northeastern  reach  of  the  Charlotteburg  Reservoir. 
River  Wall  Dam  is  2,020-ft.  long  and  has  a maximum  height  of  26  feet. 

The  northwesterly  420  ft.  of  the  wall  is  of  precast  concrete  crib  units, 
backfilled  with  granular  material;  the  remaining  1,600  ft.  is  j cast-in- 
place concrete  gravity  wall.  The  wall  which  follows  the  alignment  of 
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the  New  York  Susquehanna  and  Western  Railroad  connects  into  a rock 
fill  embankment  at  the  western  end  and  into  the  existing  slope  at  the 
eastern  end. 

The  top  of  the  gravity  wall  is  18-inch  wide,  with  a slope  on  the  river 
side  of  1 horizontal  on  6 vertical,  on  the  north  side  the  slope  is  1 
horizontal  on  2 vertical.  The  crib  wall  is  6-ft.  wide  with  a river  side 
slope  of  1 horizontal  on  6 vertical.  The  embankment  behind  the  cribwall 
has  a top  width  of  8 ft.,  with  a back  slope  of  1.5  horizontal  on  1 ver- 
tical down  to  a swale. 

i 

The  swale  is  connected  to  a stone  drainage  ditch  that  runs  the  entire 
length  behind  the  gravity  wall  and  empties  into  a natural  ditch  at  the 
intersection  of  the  railroad  and  the  Old  Hamburg  Turnpike.  The  ground 
on  the  riverward  side  is  protected  by  a combination  of  heavy  vegetation 
and  an  impervious  blanket.  The  impervious  blanket  has  been  placed 
approximately  between  Sta.  8+60  and  Sta.  15  + 00  and  is  covered  with 
12  inches  of  gravel  and  18  inches  of  riprap.  The  blanket  covers  the  area 
where  the  existing  river  channel  was  filled  in. 

The  River  Wall  Dam  is  founded  on  silty  soil  and  fine  sand.  The  reser- 
voir created  by  the  Charlotteburg  Dam,  I.D.  NJ  00316,  is  "U"  shaped, 

and  covers  350  acres.  Its  maximum  depth  is  80  feet,  and  the  impounded 

volume  is  2.9  billion  gallons  or  8,950  acre-feet  derived  from  a drainage 
area  of  56.3  square  miles. 

The  reservoir  rim  slopes  are  generally  mildly  to  moderately  sloping 
with  no  apparent  sloughing  or  slumping.  The  soil  cover  is  relatively 
shallow  underlain  by  competent  rock  formations  covered  by  deciduous 
trees.  River  Wall  Dam  lies  downstream  of  another  reservoir  on  the 
Pequannock  River,  Oak  Ridge  and  is  also  fed  by  waters  of  Clinton  Reser- 
voir on  Clinton  Brook  and  by  Canistear  Reservoir  on  Pacock  Brook.  Down- 
stream of  Charlotteburg  Reservoir,  the  Pequannock  is  impounded  at 
Macopin  Dam.  All  these  reservoirs  are  part  of  the  City  of  Newark  Water 
Supply  System. 
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b.  Location 

River  Wall  Dam  is  located  on  the  Pequannock  River  in  Passaic  County, 

New  Jersey,  anproximately  12  miles  upstream  from  its  confluence  with 
the  Pompton  River  and  approximately  6 miles  upstream  of  Butler,  New 
Jersey,  the  nearest  downstream  population  center.  Pequannock  River  is 
part  of  the  greater  Passaic  River  Basin.  The  reservoir  is  adjacent 
to  State  Route  23. 

c.  Classification 

According  to  the  "Recommended  Guidelines  for  Safety  Inspection"  by  the 
U.S.  Department  of  the  Army,  Office  of  the  Chief  of  Engineers,  the  dam 
is  classified  as  Small  based  on  its  height  which  is  less  than  40  feet. 

It  is  classified  as  being  Intermediate  in  size  on  the  basis  of  its 
reservoir  volume  which  is  greater  than  1,000  acre-feet  but  less  than 
50,000  acre-feet.  The  overall  size  classification  is  governed  by  the 
larger  of  these  two  determinations,  and  accordingly,  the  River  Wall  is 
classified  as  being  Intermediate  in  size. 

d.  Hazard  Classification 

The  dam  has  not  been  previously  classified  in  the  National  Inventory 
of  Dams  maintained  by  the  Corps  of  Engineers.  On  the  basis  of  the  visual 
inspection,  the  hazard  potential  is  considered  high  for  the  following 
reasons: 

1.  The  dam  is  founded  on  a pervious  and  erodible 
foundation  and  the  impounded  storage  volume  above 
its  foundation  grade  is  significant. 

2.  In  case  of  the  failure  of  the  River  Wall  Dam, 
water  in  the  Chari otteburg  Reservoir  would  flow 
out  and  rejoin  the  Pequannock  River  Channel 
downstream  of  Charlotteburg  Dam.  Significant 
damage  could  occur  to  the  water  treatment 
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facility  belonging  to  the  City  of  Newark 
located  within  a half  mile  downstream  of 
the  dam. 

The  community  of  Butler  would  also  suffer  significant  community  damages 
and  possible  high  loss  of  life  by  the  released  reservoir  waters  in  case 
of  dam  failure. 

e.  Ownership 

The  dam  and  reservoir  are  owned  by  the  City  of  Newark. 

f.  Purpose  of  Dan 

River  Wall  was  built  as  a closure  dam  for  the  Charlotteburg  Reservoir, 
and  to  avoid  inundation  of  railroad  trackage  originally  belonging  to  N.Y. 
Susquehanna  and  Western  Railroad.  This  trackage  is  not  currently  in  ac- 
tive use. 

g.  Design  and  Construction  History 

The  dam  was  designed  for  the  City  of  Newark  by  the  private  engineering 
firm  of  Parsons,  Brinkerhoff,  Hall,  and  MacDonald,  New  York,  New  York,  in 
the  period  1957-1958.  Construction  started  in  1959  and  the  dam  was  put 
into  service  in  1961. 

h.  Normal  Operational  Procedure 

There  is  no  operational  procedure  at  the  River  Wall  Dam  but  the  proce- 
dure at  the  Charlotteburg  Dam  is  as  follows: 

The  purpose  of  the  dam  is  to  store  water  for  subsequent  treatment  and 
use  by  the  City  of  Newark.  On  the  May  3 inspection  date,  82  mill  ion  gal  Ions 
per  day  were  being  drawn  off  for  this  use.  Normally,  the  reservoir  level 
is  kept  at  a level  designed  to  capture  the  maximum  volume  of  water  from 


the  Pequannock  River.  Normally,  the  5-ft  high  bascule  gates  are  kept 
closed  above  the  fixed  concrete  spillway  crest  at  elevation  of  738.0 


1 


above  M.S.L.,  so  that  the  top  of  the  bascule  gate  extends  up  to 
elevation  743.0.  With  increasing  flood  waters,  the  gate  is 
automatically  lowered,  so  that  the  reservoir  level  remains  between 
743.5  and  744.0  until  discharges  reach  11,000  cubic  feet  per  second. 

At  11,000  cfs,  the  bascule  gate  is  completely  lowered  automatically, 
and  rests  on  the  fixed  concrete  spillway  forming  a smooth  ogee  shaped 
crest  profile.  During  the  summer  low  flow  periods,  the  reservoir  level 
is  drawn  dcvm  according  to  the  water  needs  of  the  Newark  Water  Supply 
System,  and  can  be  down  as  much  as  8 to  10  feet  below  top  of  gate 
level  for  extended  periods  of  time.  Water  level  records  are  recorded 
and  kept;  currently  being  recorded  manually  from  a staff  gage  on  the 
left  abutment.  A review  of  the  recorded  reservoir  water  levels  for 
the  sample  year  1971,  show  that  the  water  level  did  not  exceed 
743.30  at  any  time.  The  sample  year  1971  included  the  extratropical 
storm  Doria,  a significant  storm  event  in  Passaic  County.  The  amount 
of  water  being  discharged  over  the  spillway  at  Charlotteburg  is  not 
being  recorded.  Stream  gaging  records  are  available  at  the  U.S.G.S. 
gage  at  Macopin  Dam  some  1.3  miles  downstream  of  the  Charlotteburg 
Reservoir. 

1 .3  Pertinent  Data 

a.  Drainage  Areas 

At  Charlotteburg  Dam  axis,  drainage  area  is  56.3  square  miles. 

b.  Discharge  at  Charlotteburg  Dam  Site: 

Maximum  known  flood  at  dam  site:  5,850  cfs  on  October  10,  1903 

Warm  water  outlet  at  pool  elevation:  NA 


Diversion  tunnel  low  pool  outlet 
at  pool  elevation:  NA 


Diversion  tunnel  outlet  at  pool 
elevation:  NA 


Gated  spillway  capacity  at  pool 
elevation  (Chari otteburg  Dam): 


Gated  spillway  capacity  at 
maximum  pool  elevation  (Char- 
1 otteburg  Dam): 

Ungated  spillway  capacity  at 
maximum  pool  elevation: 


Total  spillway  capacity  at 
maximum  pool  elevation  (Char- 
1 otteburg  Dam): 


743; capacity  5,600  cfs 
744; capacity  11,000  cfs 


747.2;  capacity  20,500  cfs 


747.2; capacity  20,500  cfs 


c.  Elevation  (feet  above  MSL) 

Top  of  Dam  (Charlotteburg  Dam):  750.0 


Maximum  flood  control  pool: 


Full  flood  control  pool: 


Recreation  pool: 


Spillway  crest  (gated), 
(Charlotteburg  Dam): 


Elevation  743  (elev.  of  gate  lip) 


Elevation  738  (bascule  gate  in  fully 
lowered  position) 


Upstream  portal  invert  diversion 
tunnel:  NA 


Downstream  portal  invert 
diversion  tunnel: 


I 
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Streambed  at  centerline  of  dam: 

Not  applicable,  River  Wall  Dam  runs 
parallel  to  relocated  channel  of 
Pequannock  River.  The  foundation 
grade  varies  from  Elev.  743  to 

Elev.  728 

Maximum  tailwater: 

Not  applicable.  River  Wall  Dam  is 
a non-overflow  structure 

d.  Reservoir 

Length  of  maximum  pool: 

12,730  feet 

Length  of  recreation  pool: 

NA 

Length  of  flood  control  pool: 

NA 

f 

e.  Storage  (acre-feet) 

Recreation  pool: 

NA 

Flood  control  pool: 

NA 

Design  surcharge: 

Elevation  747; (storage  10,400  AF) 

Top  of  dam  (Chari otteburg  Dam): 

Elevation  750; (storage  11,500  AF) 

f.  Reservoir  Surface  (acres) 

Top  of  Dam  (Charlotteburg  Dam): 

Elevation  750; (area  - 575  acres) 

Maximum  pool: 

Elevation  748; (area  = 450  acres) 

Flood-control  pool: 

NA 

Recreation  pool: 

NA 

Spillway  crest  (Charlotteburg 

Dam) : 

Elevation  738  (area  = 312  acres) 

g.  Dam  (River  Wall) 

Type: 

Gravity  concrete/crib  wall 

Length: 

' 

2,020  feet 

Height: 

26  feet  maximum 

Top  width: 

18- inch  gravity  concrete 

Side  slopes, Upstream: 

1.0  H on  2.0  V 

Downstream(Riverward) : 

1.0  H on  6.0  V 

Top  of  dam: 

Elevation  750.0 

L „ : ...  - — J 


Zoning: 

NA 

Impervious  core: 

NA 

Cutoff: 

NA 

Grout  curtain: 

NA 

h.  Diversion  and  Regulating  Tunnel 

Type: 

NA 

Length: 

NA 

Closure: 

NA 

Access: 

NA 

Regulating  Facilities 

NA 

i.  Spillway 

(Not  applicable,  dam  is  non-overflow;  data  is 
given  for  Charlotteburg  Dam,  the  main  impound- 
ing structure) 

Type: 

Concrete  ogee  surmounted  by  bascule 
gate 

Length  of  weir: 

200  feet 

Crest  elevation: 

738.0 

Gates: 

200-ftlong  x 5-ft  wide,  single  leaf 

U.S.  Channel: 

bascule 

D/S  Channel: 

Stilling  basin 

8 


j.  Regulating  Outlets 

Bypass  Outlet: 

Controls: 

Emergency  gate: 

Outlet: 

Raw  Water  Conduit: 

Controls: 

Emergency  gate: 

Outlet: 


(Not  applicable  for  River  Wall  Dam.  Data 
is  given  for  Charlotteburg  Dam,  the  main 
impounding  structure) 


48- inch 


48-in.  square  slide-gate,  electrically 
operated  from  floor  elevation  750.5 

48-in.  square  Broome  gate  with  lifting 
beam  placed  with  aid  of  crane  located 
above  operating  floor,  elevation 
750.5 

30  in.  hollow  cone  valve  discharging 
into  stilling  basin  through  left 
stilling  basin  wall;  centerline 
elevation  of  the  pipe  is  677  at  the 
upstream  end  and  675.5  at  the  dischar- 
ing hollow  cone  valve 


Twin  48-in.  diameter  passages 
converging  into  a single  54-in. 
diameter  pipe 

30-in.  diameter  cone  valve  and  48-in. 
square  slide  gate  on  each  48-in.  dia. 
pass 

Same  Broome  gate  used  for  48-in.  by- 
pass line  (One  Broome  gate  for  three 
passages) 

54-in.  diameter  line  to  water  treatment 
plant 


SECT  I ON  2 


2.  ENGINEERING  DATA 

2.1  Design 

A complete  set  of  as-built  drawings  exists  for  River  Wall  Dam  showing 
in  detail  all  the  pertinent  features  on  which  a safety  evaluation  can 
be  based  on. 

In  addition  to  the  contract  plans,  a "Memorandum  of  Design  of  Charlotte- 
burg  Dam"  dated  December  3,  1957,  exists  and  is  available,  describing 
the  derivation  of  the  spillway  design  flood. 

2.2  Construction 

The  only  available  data  on  construction  uncovered  for  this  report  are 
the  reports  in  the  files  of  the  N.J.  Department  of  Environmental  Pro- 
tection (NJ-DEP)  relating  to  the  quality  of  the  foundation.  The  River 
Wall,  according  to  the  report,  is  founded  on  materials  of  a "sound 
nature"  consisting  of  large  boulders,  various  sized  stones,  and  a silty 
soil  mixed  with  fine  sand  materials. 

2.3  Operation 

There  is  no  operational  procedure  for  the  River  Wall  Dam,  but  the  pro- 
cedure at  the  Charlotteburg  Dam  directly  affects  the  water  level  at  the 
wall.  The  following  is  the  procedure  at  the  Charlotteburg  Dam: 
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Daily  records  are  kept  of  the  water  level  behind  the  dam.  The  recording 
device  at  the  time  of  the  inspection  visit  was  not  operating  and  water 
levels  were  read  from  a staff  gage  on  the  left  abutment.  Rainfall  amounts 
at  the  dam  site  are  also  recorded  on  a daily  basis. 

The  operation  of  the  dam  is  based  on  keeping  the  reservoir  at  a level 
designed  to  capture  the  maximum  volume  of  water.  The  automatic  operation 
of  the  bascule  gate  limits  the  level  of  the  reservoir,  and  an  inspection 
of  the  water  level  records,  for  a sample  year  1971,  showed  that  a pool 
elevation  of  743.3  was  not  exceeded  during  the  year.  Typically,  82  mgd 
of  raw  water  is  being  withdrawn  from  the  reservoir  for  water  supply  use 
for  the  City  of  Newark. 

The  Chari otteburg  Reservoir  receives  water  from  the  Pequannock  River  and 
its  tributaries.  There  is  another  reservoir  upstream  of  Charlotteburg 
Dam  on  the  main  stem  of  the  Pequannock  River,  at  Oak  Ridge,  at  elevation 
852.5,  having  a drainage  area  of  21.7  square  miles, a storageof  12,000  AF 
and  a reservoir  water  surface  area  of  482  acres.  A reservoir  exists 
on  Pacock  Brook,  a tributary  of  the  Pequannock  River  flowing  into  it 
some  3 miles  above  the  Charlotteburg  dam  axis,  at  elevation  997.5  with 
a drainage  area  of  10.5  square  miles,  a storage  capacity  of  10,800  AF 
and  a lake  suttee  of  423  acres.  Charlotteburg  Reservoir  candrawwater 
from  Echo  Lake  Reservoir  on  the  Macopin  Creek  at  elevation  902,  having 
a drainage  area  of  4.6  square  miles,  a storage  capacity  of  4,850  AF, 
and  a water  surface  area  of  280  acres.  The  overflow  water  from  Echo 
Lake  Reservoir  however,  flows  into  Macopin  Brook  downstream  of  the 
Charlotteburg  Dam  axis. 
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During  the  dry  summer  months,  the  water  supply  demand  depletes  the  re- 
servoir, and  pool  levels  8 to  10  feet  below  the  crest  are  not  uncommon 
according  to  the  operators. 


2.4  Evaluation 


a.  Availability 

The  availability  of  engineering  data  with  the  exception  of  the  foundation 
soil  strength  parameters  has  been  adequate  to  assess  the  safety  of  the 
structure  for  the  Phase  I inspection. 

A check  list  of  engineering  construction  and  maintenance  data  is  included 
in  Appendix  A. 

b.  Adequacy 

The  engineering  data  assembled  is  considered  adequate,  with  the  exception 
of  the  foundation  soil  data. 

c.  Validity 

There  is  no  reason  to  suspect  that  the  engineering  data  acquired  is  not 
valid  or  representative  of  the  dam  as  it  stands.  We  have  checked  the 
contract  plans  visually  with  what  is  actually  built  and  cannot  detect 
any  significant  deviations  without  a full  scale  detailed  as  built  survey. 
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S ECTI  ON  3 


3.  VISUAL  INSPECTION 

3.1  Findings 

a.  General 

This  dam  and  its  appurtenances  are  in  good  condition  having  been  de- 
signed according  to  modern  criteria  and  controls,  being  of  relatively 
recent  construction,  and  being  attended  to,  all  year  round. 

b.  River  Wall 

1.  Seepage  and  Leakage 

No  seepage  or  leakage  could  be  detected  at  the  toe  of  the  river  wall 
because  of  backfill  at  the  toe.  The  concrete  gravity  section  shows 
some  evidence  of  minor  seepage  through  shrinkage  cracks  located  approx- 
imately in  the  middle  of  the  monoliths  from  Sta.  13  + 00  to  Sta.  18  + 60. 
The  seepage  areas  were  dry,  but  mineral  deposits  coat  the  wall  at  the 
cracks. 

On  the  date  of  the  first  inspection,  when  the  water  level  was  at  741.5, 
minor  leakage  was  observed  at  ground  level  at  the  vertical  joint, 

Sta.  16  + 60+.  The  leakage  was  from  a 3 in.  x 6 in.  x 3 in.  deep  hole 
at  the  joint  (see  Photo  12).  During  the  second  inspection  with  the 
water  level  at  731.5,  there  was  not  any  leakage  observed.  This  leakage 
should  be  checked  and  stopped. 

2.  Structural  Cracking 

There  is  no  visible  evidence  of  structural  cracking. 
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3.  Monolith  Joints 

All  vertical  monolith  joints  are  beveled  and  clearly  formed  with  no 
signs  of  spalling. 

4.  Horizontal  Alignment 

At  approximate  Sta.  16  + 50+,  there  is  a horizontal  misalignment  of 
the  river  wall  in  the  direction  away  from  the  reservoir. which  can  be 
detected  by  sighting  along  the  top  of  wall.  This  misalignment  is  at 
approximately  the  same  location  as  the  joint  leakage.  The  origin  of 
this  misalignment  should  be  investigated  to  determine  if  this  condition 
and  the  monolith  joint  leakage  are  related. 

5.  Crib  Wall 

The  crib  wall  is  in  good  condition  with  some  slight  settlement  in  a few 
places  evident  by  the  closing  of  the  vertical  joints  at  the  top  of  the 
wall.  There  is  some  minor  erosion  along  the  back  of  the  top  stretcher 
and  the  embankment.  The  embankment  is  in  good  condition,  covered  with 
a heavy  vegetation  growth.  The  connections  of  crib  wall  to  the  rock 
fill  at  the  eastern  end  and  the  gravity  wall  at  western  end  were  in 
good  condition. 

6.  Foundation 

The  river  wall  is  founded  on  sands  and  gravels  and  mixed  with  silt  in 
some  locations.  Between  Sta.  8 + 50  to  15  + 00,  an  impervious  blanket 
covered  with  12  inches  of  gravel  and  18  inches  of  riprap  was  placed  to 
prevent  seepage  under  the  wall  in  that  area.  The  riprap  remains  in 
good  condition  with  only  some  scattering  of  material  at  the  eastern  end. 

7.  Concrete  Surfaces 

The  concrete  surfaces  on  both  sides  of  the  river  wall  appear  well  formed 
and  aligned.  The  surface  on  the  riverward  side  of  the  wall  is  good  with 
less  than  one  percent  of  local  concrete  popoff  areas  over  3-inch  aggregate 
pieces  near  the  high  water  mark,  due  to  the  scouring  effect  of  the  water. 
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The  north  side  of  the  wall  has  some  isolated  areas  of  minor  spalling. 


8.  Review  of  the  Geological  Setting 
The  general  geological  setting  is  shown  on  Drawing  10,  see  Plates. 

The  river  wall  structure  is  founded  on  sands  and  gravels.  No  seepage 
through  the  foundation  materials  was  observed. 

The  relatively  steep  hills  along  the  reservoir  show  no  sign  of  major 
instability  problems.  The  steeply  dipping  metamorphic  rocks  are 
favorably  oriented  against  major  slides  although  toppl ing-type  fail- 
ure of  joint-defined  blocks  may  occur. 

c.  Appurtenance  Structures  - None 

d.  Reservoir  Area 

The  reservoir  rim  is  generally  gentle  to  moderately  sloping,  up  to 
about  4 feet  above  normal  maximum  pool  level,  and  moderately  steeply 
sloping  above  that.  The  rim  of  the  reservoir  is  lightly  vegetated 
with  deciduous  trees  on  a relatively  shallow  soil  cover  underlain  by 
competent  rock  formations.  The  normal  high  water  reservoir  line  is 
clearly  discernable  at  approximately  elevation  743.5  + 0.25. 

The  sedimentation  in  the  reservoir  is  said  to  be  light  because  of  the 
upstream  reservoirs (Canistear,  Echo  Lake,  Clinton  and  Oak  Ridge)  which 
intercept  and  detain  the  run-off  from  the  Pequannock  River  and  its 
tributaries. 


3.2  Evaluation 


The  visual  inspection  revealed  that  the  dam  and  appurtenances  are  in 
overall  good  condition.  Conditions  which  affect  the  dam’s  safety  are 
listed  below: 

1 . Horizontal  Misalignment: 

Check  misalignment  at  approximate  Sta.  16  + 50. 

Determine  cause. 

2.  Monolith  Joint  Leakage: 

Check  and  correct  monolith  joint  leakage  at 
approximate  Sta.  16  + 60.  Determine  if  there  is 
any  correlation  between  the  joint  leakage  and  the 
horizontal  misalignment. 

The  visual  inspection  check  list  is  included  in  Appendix  A. 

Photographs  taken  during  the  site  inspection  are  included  in  Appendix  B. 
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SECTION  4 


4.  OPERATIONAL  PROCEDURES 

4.1  Procedures 

Charlotteburg  and  River  Wall  Dams  were  built  to  increase  the  firm  yield 
of  the  Pequannock  River  basin  for  water  supply  purposes  and  to  improve 
the  water  quality  before  it  enters  the  Pequannock  Aqueduct.  The  exist- 
ing impoundments,  prior  to  construction  of  Charlotteburg  Dam,  did  not 
have  the  proper  impounding  capacity  in  relation  to  the  size  of  their 
drainage  areas.  As  a result,  water  was  wasted  over  the  Macopin  Dam 
before  the  reservoirs  upstream  were  filled.  Water  from  the  existing 
dams  was  transmitted  to  the  Macopin  Dam  in  open  channels,  with  the  re- 
sult that  the  water  quality  in  the  Macopin  reservoir  was  poorer  than 
that  on  the  upstream  reservoirs.  With  the  construction  of  Charlotteburg 
Dam  and  the  River  Wall  a properly  sized  impoundment  was  installed  to 
capture  as  much  water  as  possible  from  the  Pequannock  watershed.  The 
water  quality  was  maintained  by  extending  the  Pequannock  Aqueduct  up- 
stream from  Macopin  Dam  to  Charlotteburg  Dam  and  interposing  a screening 
chamber  and  an  aeration  and  chemical  conditioning  facility  along  the 
extension. 

Charlotteburg  Dam,  the  River  Wall  Dam  and  the  reservoir  are  operated 
and  maintained  in  conjunction  with  the  screening,  aeration  and  chemical 
treatment  facilities  downstream  of  the  Charlotteburg  dam  axis. 

4.2  Maintenance  of  Dam 

The  area  in  back  of  River  Wall  Dam  appears  to  be  occasionally  maintain- 
ed by  mowing  and  maintenance  of  the  paved  drainage  gutter. 
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4.3  Maintenance  of  Operating  Facilities 


There  are  no  operating  facility  for  this  non-overflow  structure. 


4.4  Description  of  any  Warning  System  in  Effect 

An  emergency  procedure  has  been  set  up  for  telephonic  notification 
of  officials  in  Kennel  on  and  Butler  in  case  any  failure  of  the  River 
Wall  Dam  occurs. 


4.5  Evaluation 

The  operational  procedures  are  based  on  common  sense  and  are  carried 
out  by  competent  personnel  under  the  supervision  of  an  experienced 
water  supply  organization.  Operational  and  maintenance  procedures 
should  be  more  formalized  and  documented  in  line  with  the  concern 
expressed  recently  over  the  safety  of  water  impounding  structures. 

The  warning  system  currently  in  effect  should  be  improved  and  made 
automatic,  by  actuating  a warning  system  at  the  dam,  at  the  downstream 
water  treatment  plant,  and  at  the  downstream  communities  of  Kinnelon 
and  Butler. 


SECT  ION  5 


r 


5.  HYDRAULIC  / HYDROLOGIC 

River  Wall  Dam  is  a non-overflow  structure,  ancillary  to  Charlotte- 
burg  Dam.  The  hydrologic  and  hydraulic  controls  are  at  Charlotteburg 
Dam,  and  the  determinations  made  for  Charlotteburg  Reservoir  are 
applicable  to  River  Wall  Dam.  The  data  for  Charlotteburg  Dam  is 
presented  below  for  completeness  of  information  in  Section  5.1. a and 
Section  5. 1 . b . 


a.  Design  Data 

The  Probable  Maximum  Flood  (PMF)  hydrograph  for  the  Charlotteburg  re- 
servoir in  this  study  was  obtained  by  modifying  the  published  PMF  for 
the  Intake  Dam  on  the  Pequannock  River.  The  PMF  for  the  Macopin  Intake 
Dam  is  published  in  the  "Passaic  River  Basin  - New  Jersey  and  New  York  - 
Survey  Report  for  Water  Resources",  dated  June  1972,  by  the  New  York 
District,  Corps  of  Engineers  as  16,100  cfs,  having  a drainage  area  of 
63.7  square  miles. 

The  Charlotteburg  Dam  PMF  peak  discharge  is  calculated  to  be  14,900  cfs 
as  compared  with  21,000  cfs  adopted  in  the  original  design  of  the  dam. 

The  calculated  PMF  hydrograph  has  the  following  characteristics: 

Peak  discharge  = 14,900  cfs 

Time  of  peak  = 47  hours 

Runoff  = 19.47  inches 


No  reservoir  routing  was  performed  since  the  original  Spillway  Design 
Flood  (SDF)  is  1.4  times  greater  than  the  calculated  PMF. 


According  to  "Memorandum  on  Design  of  Charlotteburg  Dam",  dated  December 
3,  1957  by  Parsons,  Brinckerhof,  Hall  and  MacDonald,  the  operating 
procedure  for  the  bascule  gate  is  that  the  gate  will  maintain  its  vertical 
position  and  impound  waters  to  elevation  743  except  in  times  of  flood. 
During  a flood,  the  gate  will  remain  vertical  until  an  elevation  between 
743.5  and  744  is  reached.  With  increasing  flood  waters,  the  reservoir 
level  would  tend  to  rise  above  this  elevation.  The  gate  is  then 
automatically  lowered  so  that  the  reservoir  level  remains  between 
elevation  743.5  and  elevation  744  until  the  spillway  discharge  equals 
about  11,000  cfs;  at  this  point,  the  gate  is  completely  lowered.  Should 
the  flood  flows  increase  beyond  11,000  cfs,  the  reservoir  level  would 
rise  until  the  peak  of  the  flood  occurs.  For  the  design  maximum  pro- 
bable flood  of  21,000  cfs,  the  reservoir  level  would  rise  to  a maximum 
elevation  of  747.1  feet.  As  the  flood  recedes,  the  gate  will  remain 
in  the  lowered  position  until  the  reservoir  level  returns  to  an  elevation 
between  743.5  and  744,  at  which  time  the  gate  will  automatically  start  to 
rise  to  maintain  this  elevation.  At  the  end  of  the  flood,  the  gate  will 
once  again  be  vertical  and  the  reservoir  full. 

The  bascule  gate  consists  of  a steel  torsion  cylinder  extending  the  full 
length  of  the  spillway  with  steel  ribs  attached  at  intervals  supporting 
the  plain  steel  skin  on  the  upstream  side.  The  torsion  cylinder  extends 
through  armature  plates  at  each  end  of  the  gate.  The  control  mechanism 
is  located  in  the  gate  chamber.  Seals  are  provided  at  the  end  and 
bottom  of  the  gate  so  that  watertightness  is  obtained  in  the  vertical 
position.  Electric  heaters  prevent  freezing  of  the  seals.  The  operating 
mechanism  and  controls  are  hydraulically  operated  and  consists  of  steel 
hydraulic  cylinders  designed  for  oil  pressure  not  less  than  500  pounds 
per  square  inch.  The  oil  pressure  pumping  system  consists  of  duplicate 
motor  driven  oil  pumps  complete  with  pressure  switches  and  an  accumulator 
sized  to  hold  the  gate  in  position  for  24  hours  after  the  loss  of  electric 
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power  supply.  While  the  gates  are  normally  operated  automatically, 
controls  have  been  provided  for  manual  operation.  Failure  of  oper- 
ating mechanism  will  cause  opening  of  the  gate  resulting  in  the 
maximum  spillway  capacity,  if  the  reservoir  is  full  at  the  time  of 
such  a hypothetical  failure. 

In  the  original  design,  probable  maximum  railfall  values  were  taken 
from  Hydrometeorological  Report  #33  with  the  following  distributions: 


Duration  of  Storm 


Hours 


Maximum  Probable  Rainfall 


Inches 


An  initial  loss  of  0.3  inch  and  an  infiltration  loss  of  0.02  inch  per 
hour  were  used  to  determine  the  runoff  producing  rainfall. 

A one-hour  unit  hydrograph  was  derived  from  analysis  of  the  records 
available  for  the  floods  of  October  1903,  March  1936  and  August  1935  for 
the  entire  drainage  area  and  adjusted  for  application  to  the  area  upstream 
of  the  Charlotteburg  Dam.  However,  this  unit  hydrograph  has  not  been 
included  in  the  design  report. 

The  Reservoir  Inflow  Hydrograph  for  the  probable  maximum  flood  was  obtained 
by  applying  the  unit  hydrograph  to  the  maximum  probable  rainfall  for  the 
storms  of  3,  4,  12  and  24  hour  durations  with  initial  and  infiltration 
losses  rates  as  mentioned  earlier.  The  peak  discharge  is  21,100  cfs. 


The  routing  of  the  PMF  through  the  reservoir,  according  to  the  same  design 
memorandum,  indicates  the  maximum  outflow  through  the  spillway  is  20,500 
cfs  with  the  reservoir  elevation  at  747.1. 
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b.  Experience  Data 

Records  of  daily  reservoir  stage  level  are  maintained  since  the  reservoir 
was  in  opreation  since  1961.  The  reservoir  water  level  usually  is  lower 
than  743,  with  only  a few  occasions  where  the  water  level  in  the  reservoir 
was  above  743.25.  There  is  not  any  record  of  the  water  surface  exceeding 
elevation  744. 

Stream  flow  records  of  the  U.S.  Geological  Survey  indicate  that  the 
maximum  recorded  discharge  over  the  Macopin  Intake  Dam  was  about  6,100 
cfs  and  occurred  on  October  10,  1903.  Charlotteburg  Dam  spillway  was 
designed  to  pass  safely  a probable  maximum  flood  "inflow"  of  21,100  cfs 
which  is  considerably  greater  than  the  1903  flood,  and  the  probable 
maximum  flood  inflow  of  14,900  cfs  calculated  in  this  report.  The  1903 
flood  was  the  most  severe  of  record  on  the  Pequannock  River  watershed. 

c.  Visual  Observations 

No  visual  observations  were  made  at  the  River  Wall  Dam  that  would  affect 
the  hydraulic  or  hydrologic  computations. 

d.  Overtopping  Potential 

Since  the  flood  inflow  used  in  the  original  hydrologic  and  spillway  de- 
sign is  significantly  greater  than  the  PMF,  the  overtopping  potential 
of  the  River  Wall  Dam  is  extremely  remote. 

e.  Reservoir  Drawdown 

The  reservoir  drawdown  below  the  spillway  crest  elevation  738.0,  is 
accomplished  by  permitting  discharge  through  the  48-inch  steel  blowoff 
pipe  into  the  stilling  basin  and  through  the  54-inch  water  supply  pipe 
which  discharges  approximately  1,500  feet  downstream  at  an  approximate 
invert  elevation  670.0.  Assuming  drawdown  to  the  bottom  of  the  River 
Wall  on  the  reservoir  side  which  corresponds  to  elevation  728.0,  and 
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an  inflow  rate  of  107.4  cfs  (2  cfs/sq.mi. ) the  total  drawdown  time 
is  approximately  1.4  days.  Assuming  no  inflow  into  the  reservoir, 
the  drawdown  time  is  reduced  to  approximately  1.1  days.  To  drawdown 
to  elevation  737.0,  the  top  of  the  granular  fill  in  front  of  the 
River  Wall  on  the  land  or  north  side,  the  corresponding  times  would 
be  between  2 to  3 hours. 
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SECTION  6 

6.  STRUCTURAL  STABILITY 

6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

The  features  determining  the  stability  of  a gravity  dam,  founded  on 
sand  and  gravel  are  the  details  designed  to  eliminate  or  to  limit 
seepage  under  the  dam  . Other  than  the  normal  stability  criteria, 
piping,  which  results  from  uncontrolled  seepage, is  the  most  important 
cause  of  instability  of  a gravity  dam.  The  factors  which  are  indicative 
of  the  susceptibility  to  the  development  of  piping  are  the  type  of  soil, 
its  permeability  and  non-isotropic  properties,  the  seepage  path  and  the 
exit  gradient  of  the  seepage  forces. 

In  the  case  of  the  River  Wall,  an  impervious  blanket  was  placed  in 
the  existing  streambed  where  the  borings  indicate  the  existence  of 
sand  and  gravel,  the  most  susceptible  soils  for  seepage  and  piping. 
Elsewhere,  the  foundation  sands  and  gravels  are  mixed  with  silt  and 
are  generally  overlaid  by  clay  and  silt.  Such  soils  by  their  imper- 
vious and  cohesive  nature  reduce  the  piping  potential.  The  blanket 
apparently  has  been  successful  since  there  are  no  signs  of  seepage  at 
the  toe  of  the  dam.  In  this  area,  one  large  tree  stump  has  been  exten- 
sively rotted  out.  This  could  result  in  a breach  of  the  impervious 
blanket  with  the  resultant  establishment  of  a high  flow  seepage  path. 

b.  Design  and  Construction  Data 

The  following  information  was  not  available  from  the  owner: 

• Design  computations  for  the  River  Wall  Dam  section  of 
the  reservoir  complex. 


24 


. v*  JK 


• Foundation  soil  parameters  for  performing  sliding  and 
stability  analysis  and  seepage  and  piping  evaluations. 


• Construction  data  or  material  specifications  relating 
to  the  impervious  blanket. 

c.  Operation  Records 

As  far  as  is  known,  the  maximum  reservoir  level  has  never  reached  a 
level  above  elevation  743.4. 

d.  Post  Construction  Changes 

There  are  no  known  post  construction  changes  that  affect  the  stability 
of  the  dam. 

e.  Static  Stability 

A static  sability  analysis  was  performed  on  a gravity  section  at  Sta. 

17  + 80  where  the  downstream  toe  is  at  its  lowest  elevation.  Three 
cases  were  analyzed  and  are  given  in  Appendix  E.  Excepting  the 
case  where  ice  pressure  was  considered,  the  resultant  always  falls  in 
the  middle  third  and  sliding  resistance  is  adequate.  Sliding  resistance 
was  computed  by  assuming  a value  of  30 degrees  for  the  granular  soils  and 
that  the  soil  below  the  top  of  footing  was  contributing  passive  resist- 
ance. In  areas  where  the  foundation  soils  were  silt  and  clay,  there 
is  no  data  available  to  determine  adhesion  properties.  Therefore,  the 
stability  calculations  were  made  to  determine  the  adhesion  values 
required  for  a Factor  of  Safety  of  1.5.  The  required  values  of 
adhesion  which  were  determined  were  quite  low  for  all  cases  excepting 
ice  loading. 

d.  Seismic  Stability 

In  general,  projects  location  in  Seismic  Zone  o,  1 and  2 amy  be  assumed 
to  present  no  hazard  from  earthquake,  provided  the  static  stability 
consitions  are  satisfactory  and  conventional  safety  margins  exist. 
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7.  ASSESSMENT  / REMEDIAL  MEASURES 

7.1  Dam  Assessment 

a.  Safety 

The  dam  has  been  inspected  visually  and  a review  has  been  made  of  the 
available  engineering  data.  This  assessment  is  subject  to  the  limi- 
tations inherent  in  the  visual  inspection  procedures  stipulated  by 
the  Corps  of  Engineers  for  Phase  I Report. 

• The  soil  stratum  on  which  the  dam  is  built 
is  competent  and,  in  combination  with  the 
impervious  layer,  has  effectively  produced  a 
tight  headwater  barrier.  No  signs  of  unusual 
foundation  leakage  could  be  detected  visually. 

• The  spillway  is  part  of  the  Chari otteburg  Dam, 

NJ  00316  for  which  the  hydrologic  investigations 
have  determined  that  the  spillway  design  flood 
used  is  in  excess  of  the  PMF  by  about  38  percent. 
(SDF  20,500  cfs;  PMF  14,900  cfs). 

• The  stability  investigations  based  upon 
assumed  soil  strength  parameters  for  normal 
loading  cases  for  the  dam  meets  currently 
acceptable  stability  criteria. 
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b.  Adequacy  of  Information 

At  present,  there  is  not  enough  information  available  from  the  owner 
to  fully  evaluate  the  safety  of  the  River  Wall  Dam.  Required  infor- 
mation is  the  foundation  soils  strength  parameters  used  to  determine 
the  dam's  stability.  Otherwise,  the  information  available  at  this 
report  writing  is  adequate  for  formulating  the  assement  made  above. 

c.  Urgency 

The  study  to  determine  the  cause  of  horizontal  misalignment  at  approx- 
imate Sta.  16  + 50  and  to  find  out  if  there  is  any  correlation  between 
the  misalignment  and  the  joint  leakage  should  be  undertaken  and  com- 
pleted within  6 months.  Similarly,  the  foundation  soils  data  should 
be  developed  within  6 months. 

d.  Necessity  for  Further  Investigations 

From  the  standpoint  of  dam  safety  with  regard  to  the  adequacy  of  the 
hydrologic  design  data  used  and  the  procedure  and  methodology  in  deri- 
ving the  spillway  design  floods,  routing  of  the  PMF  and  the  capability 
of  the  flood  discharge  structures,  the  River  Wall  Dam  is  safe  from 
overtopping  due  to  a probable  maximum  flood  inflow  into  the  reservoir. 

Since  the  Chari otteburg  Dam  has  a hydrologic  capability  which  exceeds 
that  required  by  the  Corps,  it  is  our  opinion  that  the  hydrologic  risk 
failure  of  the  River  Wall  as  a result  of  overtopping  is  extremely  minimal. 

The  owner  should  provide  data  on  the  foundation  soil  strength  parameters. 
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7.2  Remedial  Measures 


a.  Recommended  Action 

The  cause  of  the  monolith  misalignment  and  the  joint  leakage  should 
be  determined  and  corrected. 

b.  0 & M Procedures 

The  owner  should  initiate  the  following  programs; 

• An  annual  inspection  of  the  dam  utilizing  a visual 
check  list  similar  to  that  used  in  this  inspection 
report. 

• Set  up  a maintenance  schedule  and  log  all  visits  to 
the  dam  for  operation,  repairs  and  maintenance. 

• Survey  seepage  and  leakage  at  monoliths  and  mono- 
lith joints. 

• Surveys  of  concrete  surfaces  for  surface  deter- 
ioration and/or  cracking. 

• Remove  all  brush  and  scrub  trees  at  the  riverward 
face  of  the  wall  to  prevent  undermining  of  footing. 
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CHECK  LIST  - VISUAL  OBSERVATIONS 

CHECK  LIST  - ENGINEERING,  CONSTRUCTION 
MAINTENANCE  DATA 


CHECK  LIST 
VISUAL  INSPECTION 


VISUAL  EXAMINATION  OF OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 

SURFACE  CRACKS  Not  applicable 


L 


RIPRAP  FAILURES  Riprap  protection  of  impervious  blanket  riverward  side  of 

wall,  in  good  condition. 


VTSUA~L ~EXAMI NATI ON  OFT- QD~sTRVATTONS REMARKS  AND  RECOMMENDATIONS 

CONCRETE  SILL  Not  applicable 


GATES  & OPERATION  Not  applicable 
EQUIPMENT 


OTHER 


VISUAL  EXAMINATION  OF OBSERVATIONS  I REMARKS  AND  RECOMMENDATIONS 

CONDITION  Not  applicable 
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RAINFALL  / RESERVOIR  RECORDS  Same  as  above  under  Hydrologic/Hydraulic  Data. 
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CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
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APPENDIX  B 
PHOTOGRAPHS 

PHOTOGRAPHS  TAKEN  DURING  MAY  & AUGUST  1978 


RIVER  WALL  DAM 


Photo  2 - View  of  reservoir  side  of  wall  from  top  of  right  end  of  wall 
water  level  at  731.5.  Riprap  protection  for  impervious 
blanket  can  also  be  seen  (Photo  taken  August  3,  1978) 


Photo  1 - View  of  reservoir  side  of  wall  from  right  embankment;  water 
level  at  741.5  (Photo  taken  May  1,  1978) 


RIVER  WALL  DAM 


View  of  north  side  of  wall  taken  from  right  abutment.  White 
spots  on  face  of  wall  are  seepage  areas.  Drainage  ditch, 
abandoned  tracks,  and  Route  23  can  also  be  seen  (Photo 
taken  May  1 , 1 978) 


Photo  3 


View  of  stone 
paved  drainage 
ditch  on  north 
side  of  wal 1 
(Photo  taken 
August  3,  1978) 


Photo  4 


RIVER  WALL  DAM 


Photo  7 - View  of  crib  wall  and  embankment  from  gravity  wall.  Heavy 
vegetation  on  riverward  side  of  wall  can  also  be  seen. 
(Photo  taken  August  3,  1978). 


Photo  8 - View  of  embankment  behind  crib  wall.  (Photo  taken 
August  3,  1978). 


RIVER  WALL  DAM 


Photo  11  - Close  up  view  of 
shrinkage  crack  on 
north  side  of  wall 
showing  leaching. 
(Photo  taken 
August  3,  1978). 


Photo  12  - Close  up  view  of 
leaking  monolith 
joint  on  north 
side  face  of  wall 
(Photo  taken  on 
May  1,  1978) 


RIVER  WALL  DAM 


Photo  13  - View  of  top  of  wall  looking  west  showing  horizontal  misalignment 
of  monolith.  (Photo  taken  August  3,  1978). 
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SUMMARY  OF  ENGINEERING  DATA 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


1 


Name  of  Dam:  RIVER  WALL  DAM _ 

Drainage  Area  Characteristics:  On  Peguannock  River  with  drainage  area  of 

56.3  square  miles 

Elevation  Top  Normal  Pool  (Storage  Capacity):  743 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity):  Not  provided 

Elevation  Maximum  Design  Pool:  748 

Elevation  Top  Dam: 750  (Length  = 2,020  feet) 

SPILLWAY  CREST:  NOT  APPLICABLE 

a.  Elevation 

b.  Type 

c.  Width 

d.  Length 

e.  Location  Spillover 

f.  No.  and  Type  of  Gates  

OUTLET  WORK:  NOT  APPLICABLE 

a.  Type  

b.  Location 

c.  Entrance  Inverts 

d.  Exit  Inverts 

e.  Emergency  Draindown  Facilities  

HYDROMETEOROLOGICAL  GAGES: 

a-  TyPe  USGS  gaging  station  3825.0  Water  level  recorder 

b.  Location  Peguannock  River  at  Macopin  Intake  Dam  (8000  ft.  from 

c.  Records  January  1898  to  current  year  Charlotteburg) 

MAXIMUM  NON-DAMAGING  DISCHARGE  Not  applicable 


Note:  See  Sheet  2 for  Charlotteburg  Dam,  NJ  00316  Check  List 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


2 


Name  of  Dam:  CHARLOTTEBURG  DAM 

Drainage  Area  Characteristics:  On  Pequannock  River  with  drainage  area  of 

56.3  square  miles 

Elevation  Top  Normal  Pool  (Storage  Capacity):  743 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity):  Not  provided 

Elevation  Maximum  Design  Pool:  748 

Elevation  Top  Dam: 750  (Length  = 675  ft.) 

SPILLWAY  CREST: 

a.  Elevation 138 

b.  Type  Concrete  overflow,  ogee  weir  with  bascule  gate 

c.  Width  Bascule  gate  is  5 feet  total  width 

d.  Length 200  ft. 

e.  Location  Spillover  Center  of  gravity  dam 

f.  No.  and  Type  of  Gates  One  bascule  gate  5 ft.  by  200  ft. 

OUTLET  WORK: 

a.  Type  48"0  steel  pipe  blow  off  and  one  54"0  steel  pipe  for  water  supply 

b.  Location  Gate  chamber  on  left  abutment  next  to  spillway  crest 

c.  Entrance  Inverts  675.0 

d.  Exit  Inverts  674.0 

e.  Emergency  Draindown  Facilities  48-inch  steel  pipe  blow-off  line  with 

30-inch  hollow  cone  valve  discharging  into  stilhngbasin 
HYDROMETEOROLOGICAL  GAGES: 

a.  Type  USGS  gaging  station  3825.0  Water  level  recorder 


b.  Location 

Pequannock  River  at  Macopin  Intake  Dam  (8000  ft. 

from  Char- 

c.  Records  _ 

January  1898  to  current  year 

lotteburg 

MAXIMUM  NON- DAMAGING  DISCHARGE  Not  available 


APPENDIX  D 


HYDROLOGIC  COMPUTATIONS 


CHARLOTTEBURG  DAM 
DRAINAGE  BASIN 


ELEVATION 


2 


■ELEVATION  OF 
WATER  SURFACE 


'GATE  LIP  ELEVATION  74.3 
(WHEN  BASCULE  GATE  IS  I 
IN  FULLY  ELEVATED  POSITION] 


y* CONTROLLING  ELEVATION 

% OF  GATE 

\ , I 


,-SPILLWAY  CONCRETE 
CREST  EL.  738.0 


OISCHARGE- THOUSAND  CUBIC  FEET  PER  SECOND 


CHARLOTTEBURG  DAM 
SPILLWAY  RATING  CURVE 


0 

5 

10 

15  20  25  30  35  40  45  50 

• 

TIME  - HOURS 

CHARLOTTEBURG  DAM 

PROBABLE  MAXIMUM  FLOOD 
(USED  IN  1958  REPORT) 

t 

RESERVOIR  EL EV, 


DURATION-HOURS 

NOTE:  PMP  Given  in  the  1958  report 

was  used  as  Reservoir  Inflow  Design  Flood 


CHARLOTTEBURG  DAM 
SPILLWAY  ROUTING 
(W.S.  ELEVATION  VS  TIME) 
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HYDROLOGIC  COMPUTATION 
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